Abstract Parental illness imposes great challenges to children's life and mental health. Having a parent infected by HIV may further challenge children's psychological well-being. Existing studies have demonstrated a negative impact of caregiver's distress on children's well-being. Limited studies examined the potential pathways of the link. This study aims to examine whether parenting stress, parenting competence and parental responsiveness can explain the relationship between caregivers' distress and children's well-being. A community sample of children of parents living with HIV and their current caregivers (n = 754 dyads) was recruited in rural central China. Children completed the measures on their psychological well-being and perceived parental responsiveness of their caregivers. Caregivers reported on their psychological well-being, parenting stress, and parenting competence. Structural equation modeling analysis showed that caregivers' distress indirectly affect children's well-being through parenting stress, parenting competence and parental responsiveness. Parenting stress explained the impact of caregiver's distress on parental responsiveness and showed pervasive effects on parenting competence. Our findings lend credence to family-based intervention for children affected by HIV and affirm the importance of incorporating the cognitive, emotional and behavioral components of parenting practices in such intervention.
Introduction
Parental illness has great impacts on children's life and mental health [1] . Having a parent infected by HIV further challenges children's psychological well-being, because of HIV-related stigma, anticipatory grief, uncertainty about future living arrangement, and potential caregiver replacements [2] . Having access to antiretroviral therapy, some HIV positive parent(s) are able to live longer with their children [3] . This is favorable in terms of children's bonding and attachment with their biological parents. However, the chronic stresses associated with HIV seropositive status may also compromise the psychological well-being of both parent(s) and their children [4] . As illness progresses from HIV to AIDS, some parent(s) may not be able to fulfill the parenting role, and then arrange others, mostly paternal or maternal grandparents, to take care of their children. Because of the stigma attached to HIV, legal adoption in resource-limited settings is seldom an option for orphaned children [5] . Care arrangement within the extended families for children orphaned by HIV/AIDS has been observed globally [3] . In this case, the psychological well-being, energy level, and parenting practices of the arranged caregivers may affect children's well-being [6] . Although existing studies have demonstrated the negative impact of caregiver's distress on children's well-being [e.g., 4, 7] , little is known about the potential pathways and underlying mechanisms of the relationship. The purpose of this study is to examine whether parental responsiveness, parenting stress and parenting competence can explain the relationship between caregivers' distress and children's well-being in families affected by HIV/AIDS.
In comparison to the wealth of literature on families adjusting to a child's illness, research examining the effects of parental illness on a child's development and well-being remains underdeveloped [1] . A few of existing studies suggest that parental illness is negatively associated with children's mental health. The findings in the context of parental HIV/AIDS are consistent with the findings in other types of parental illness. HIV/AIDS potentially drains the capacities of families by reducing household income, destabilizing livelihoods and family structure, provoking anxiety and grief among adults and children, and increasing dependency and stigmatization [8] . Parental HIV seropositive status and the accompanying psychological stresses have been found to be associated with children's externalizing problems (e.g., aggression, delinquency) and internalizing problems (e.g., anxiety, depression) [9] [10] [11] .
Most of the existing studies focused on the effect of maternal HIV on children's well-being in the western cultural context and developed countries. This sampling strategy is understandable given that mothers take more parenting roles in child rearing. However, in some nonwestern culture or some resource-limited countries, family members assume the roles of parenting collaboratively. In the context of HIV/AIDS, the primary caregiver of children might not be the biological mother or father. Other extended family members (e.g., grandparents, siblings, relatives) might become the primary caregivers if the parents were unable to fulfill the parenting role. To date, limited large-scale studies in resource-poor settings allow the comparison of effects of parent caregiving versus nonparent caregiving, and having HIV positive caregivers versus HIV-free caregivers, on children's well-being. This study will take advantage of the large sample size and explore these differences.
The fact that caregiver's distress, especially depression, compromises parenting practices is established [1, 12] . Psychologically depressed parents or caregivers tend to have less positive parenting behaviors, such as less responsiveness, lack of involvement with children, negative emotional expression and ineffective discipline, and all these factors may lead to poor child outcomes. In the context of parental HIV/AIDS, studies examined the effects of parenting behaviors (e.g., communication, discipline, monitoring) on children's well-being and consistently showed that caregivers' distress was associated with less positive parenting behaviors [4] . Murphy and colleagues [13] found that parenting behaviors such as implementing and maintaining family routines and parental monitoring protected children against the negative impact of maternal HIV. Despite considerable evidence linking caregiver distress to less positive parenting behaviors, the mechanisms responsible for these associations are poorly understood. As a result, we cannot answer such questions: why some caregivers appear having more positive parenting behaviors than others even though they are similarly depressed; what are the cognitive, emotional, or other processes that may affect parenting behaviors, and therefore, should be the targets of intervention efforts.
One factor that might have an impact on parenting behaviors is parenting stress. Parenting stress refers to caregivers' perception of the degree of stress related to various domains of child rearing. Generally, healthier caregivers reported lower level of parenting stress than those with poor health and high level of parenting stress was associated with less positive parenting practices, such as responsiveness and authoritarian parenting styles [14] . Financial and psychological strains have been also found to be associated with parenting stress [7] . Another factor that may explain the relationship between caregivers' distress and parenting behaviors is parenting competence. Parenting competence can be defined as caregivers' self-referent estimations of competence in parental role or as caregivers' perceptions of their ability to positively influence the development of their children [15] . Parenting self-efficacy is the central element of parenting competence. Parenting competence is the cognitive aspect of parenting. Caregivers with psychological distress may perceive that they are not able to be good caregivers, or they are in lack of the knowledge and skills to provide a suitable environment in which to care the children [16] . Indeed, mothers with mental illness reported that parenthood was central to their lives, but they were troubled about their degree of competence in their parenting roles [17] . Similarly, a qualitative study reported that one of the major concerns of mothers with HIV was their inability to provide adequate care to their children when they became ill [18] .
It is estimated 260,000 children lost one or both parents to AIDS in China [19, 20] . This number of orphans continues to grow with an estimated 27,000 AIDS-related death and an additional 780,000 people living with HIV [21] . Many of the children affected by HIV are living in Central China provinces because of the nature of the HIV prevalence due to unhygienic blood donation in the late 1980s to early 1990s [20] . The participants in this study were recruited from a central province, a HIV epidemic center in one of the six provinces with highest HIV prevalence in China. It is estimated that there are 50,000-60,000 people living with HIV in the province [22] . While many infected individuals in the study province have died and left children behind, reliable data regarding the actual number of children orphaned by AIDS is limited. Currently, there is no accessible prevalence data on children affected by parental HIV. The current study examined the interplay of the parenting stress, parenting competence and parental responsiveness in linking caregiver's distress to children's wellbeing in a large community sample of families affected by HIV/AIDS. The hypothesized model is presented in Fig. 1 . We hypothesized that parenting stress, parenting competence, and parental responsiveness together account for the relationship between caregivers' psychological distress and children's well-being. Regarding the interrelationships among the three parenting components, we hypothesized that caregivers' distress exert an effect on parental responsiveness (the behavioral aspect of parenting) through parenting stress (the emotional aspect of parenting) and parenting competence (the cognitive aspect of parenting).
Method Participants
A community sample of children and caregivers (n = 754 dyads) were derived from the baseline data of a randomized controlled trial of a resilience-based intervention for children of parents living with HIV (n = 790), based on the availability of caregivers' data. The participants were recruited in a rural county in central China, where many residents had been infected with HIV through unhygienic blood collection practices [23] . The county has the highest prevalence of HIV infection in the region and participants in the current study were mainly recruited from five administrative villages. Children's age is ranged from 6 to 17.
Procedure
Data were collected in 2012 using a protocol that was approved by the Institutional Review Board at Wayne State University in the United States and Henan University in China. We recruited the dyads of children and their primary caregivers through the village administration and school system, because they are responsible for distributing the government allowance to children and families affected by HIV. We first accessed village-level HIV surveillance data from the county's anti-epidemic station to identify villages with the highest numbers of HIV infected individuals and/or HIV-related deaths in the area. We then accessed the lists of family caring for orphans or with confirmed diagnosis of parental HIV/AIDS. Based on the eligible criteria of the intervention study, children with known HIV infection were not included in the study. Children's HIV-infection status along with age eligibility and parents' viral status were verified through the current caregivers or local community leaders. We randomly selected families on the lists and invited one child and his/ her primary caregiver to participate in the study, till the target sample size was achieved. If there is more than one eligible caregiver who is willing to participate in a household, female or healthier caregiver will be selected. Caregivers who are HIV positive were allowed to participate in the study. Each participating child and caregiver completed a confidential survey in Mandarin Chinese. The survey includes measures on demographic information and several psychosocial scales. Most of the child survey was selfadministrated in a small group in presence of two interviewers. For a few children younger than 8 or with reading difficulty, interviewers read the questionnaire items and recorded their responses. The entire survey took 75-90 min, depending on the reading ability of the children. Children were offered a 10-15 min break after every 30 min. Caregivers completed their questionnaires at home and returned the questionnaire to the local team members. Each child and caregiver received a gift at completion of the survey as a token of appreciation.
Measures
Children's well-being was examined using three indicator variables including depression, loneliness, and self-esteem. Depression was measured using a short version (10-item) of the Center for Epidemiologic Studies Depression Scale for Children [24, 25] . Item 5 and item 8 were removed in the data analysis because their item-total correlations were less than .30. Loneliness was measured with the 16-item Child Loneliness Scale [26] . Self-esteem was measured with the widely used 10-item Rosenberg Self-esteem Scale [27] . All three scales have been validated in the same population and demonstrated very good psychometric properties [28] .
Caregiver's well-being was tapped by three scales including depression, anxiety, and perceived stress. Depression was measured with the short version of Center for Epidemiologic Studies Depression Scale [25, 29] . Anxiety was measured with the Anxiety Subscale of Depression Anxiety Stress Scale [30] . Stress was measured with the Perceived Stress Scale [31] . All of the three scales have been validated among Chinese population and showed good psychometric properties [32] [33] [34] .
Parenting were captured by three scales including parenting stress, parenting competence, and parental responsiveness. Caregiver provided the data on parenting stress and competence; children provided the data on perceived parental responsiveness. The six items of parenting stress asked the respondent's agreement on a 5-point scale to the following statements: ''I feel that I fail to be a good caregiver''; ''I face a lot of stresses to raise and educate the child''; ''Raising the child is more difficult than I imagine''; ''I have financial burden to take care of the child''; ''Taking care of the child brings many problems in my life''; ''I have no energy to take care of the child because of my health status''. This scale is developed by the authors based on previous literature and our previous work in this population. The first three items evaluate the emotional parenting stress and the other three items evaluate instrumental parenting stress. The four items of parenting competence asked the caregiver's agreement (on a 5-point scale) to the following statements: ''I am capable to take care of and guide the child''; ''I believe I have the skills necessary to be a good caregiver''; ''I know how to communicate with him/ her''; ''I am a good problem solver no matter what happened to him/her''. These four items assessed the four aspects of parental competence: efficacy, skills, communication, and problem solving. The scale is selected and adapted from Parenting Sense of Competence Scale [35] based on the local context and educational level of caregivers. Parental responsiveness were evaluated by the 6 items selected and modified from the responsiveness subscale of the Authoritative Parenting Index [36] . Children reported their perceived parental responsiveness of their primary caregiver on the aspects of sensitivity (3 items) and acceptance (3 items). Example items are ''he/she makes me feel better when I am upset'', ''he/she listen to what I have to say'', ''he/she tells me when I do a good job on things'', and ''he/she is pleased with how I behave''. Cronbach's alphas for all the used scales were reported in Table 1 together with other descriptive statistics.
There are seven potential covariates in the study. Sociodemographic information was provided by the caregivers, including age, gender, household income and educational level. Caregivers also reported whether they are HIV positive and their relationships with the children. The household burden was measured by two questions: (1) how many children under 18 years old that you need to take care of; and (2) how many elderly or sick people that you need to take care of? A composite score is created by adding the number of two questions. Larger number indicates higher level of household burden.
Statistical Analysis
Descriptive statistics were calculated for socio-demographic variables. The differences of socio-demographic variables and main study variables by type of caregiver (i.e., parent vs. non-parent) and caregiver's HIV status (HIV? vs. HIV-) were tested using Chi square statistics (for categorical variables) or t test (for continuous variables). Pearson's correlations were performed to examine the strength of associations between all indicator variables AIDS Behav (2015) 19:2130-2139 2133 in the proposed model. Structural equation modeling was employed to test the proposed model (Fig. 1) . Measurement model was tested using confirmatory factor analysis to examine the relationships between latent constructs and their indicating variables. Structural model was then tested for the relationships among all latent constructs. Goodness of model fit was evaluated using Chi square to degree-offreedom ratio (v 2 /df), comparative fit index (CFI), TuckerLewis fit index (TLI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). A good fit was determined by a v 2 /df less than 3, a RMESA less than .05, a SRMR less than .05, and values of CFI and TLI greater than .95 [37] . Data analysis were assisted by SPSS 18.0 and Mplus 5.1 [38] , Table 1 presents the sample statistics on demographic characteristics of children and caregivers. The majority of children were cared for by their parents (76.1 %) and almost half of the caregivers reported that they were infected by HIV (42.4 %). Among children who were not cared by parents, 63.2 % were cared for by paternal grandparents. Approximately 3.1 % of the children lost two parents and 8.9 % lost one parent due to AIDS; 14.6 % of children had both parents infected by HIV and 73.5 % had one parent infected. Non-parent caregivers appeared older (t = 12.72, p \ .001) and had lower education level (v 2 = 31.01, p \ .001) than parent caregivers. HIV positive caregivers have lower education level than HIV negative caregivers (v 2 = 14.65, p \ .01). As shown in Table 2 , children cared for by parent caregivers showed lower level of loneliness and higher level of self-esteem. HIV seropositive status was associated with higher level of depression (r = .12, p = .001), anxiety (r = .11, p \ .01), and perceived stress (r = .45, p \ .001) among caregivers. In addition, caregivers' education level was negatively associated with depression (r = -.11, p \ .01), anxiety (r = -.13, p = .001), perceived stress (r = -.09, p = .01), and parenting stress (r = -.11, p \ .01). Caregivers' income level was negatively correlated with depression (r = -.13, p \ .001), perceived stress (r = -.16, p \ .001), parenting stress (r = -.20, p \ .001).
Results
The bivariate correlations for the indicator variables are presented in Table 3 . The indicator variables of same latent construct were strongly correlated with each other 
Discussion
Our findings support the link between caregivers' wellbeing and children's well-being in the context of parental HIV/AIDS. The results also enrich the current literature by explaining the mechanism and pathways of the link. Parenting stress, competence and parental responsiveness account for the impact of caregivers' distress on children's well-being. Parenting stress explains the impact of caregivers' distress on parental responsiveness and shows pervasive effect on parenting competence (Table 3) .
The current findings affirm the importance of directly targeting the cognitive, emotional and behavioral components of parenting in intervention work with parents/caregivers of children affected by HIV/AIDS. At cognitive level, enhancing parenting competence can be a promising direction. Efforts can be made to empower the caregivers to perceive themselves as confident and effective caregivers. Appreciation of the parenting role and positive encouragement from supportive network might be essential to the competence of caring a vulnerable child. At the emotional level, supporting caregivers in stress management might be a promising direction. Caregivers of children affected by HIV/AIDS might encounter several practical stress (e.g., financial burden, energy shortage) or emotional stress (e.g., overwhelming feeling, frustration). Intervention efforts failing to provide empathy towards those actual stressors may limit the efficacy to promote positive parenting, then impact children's psychological well-being [39] . Thus, stress management skills could be taught to help the caregivers adaptively coping with the life difficulties. At behavioral level, parenting skill training should emphasize parental responsiveness, including sensitivity and acceptance. More importantly, our findings reveal that the three components of parenting are reciprocal. This finding is consistent with previous prevention studies that have shown that programs induced growth in parental sense of competence predicted an increase in supportive and warm parenting behaviors and a decrease in inept disciplines and harsh parenting [40] . We found that parenting stress also demonstrate spillover effects on parenting competence and parental responsiveness. Future research needs to address various components of parenting and further explore the interplay of these components in affecting the psychological well-being of children in adversities. While prior studies have suggested that caregivers of children who demonstrated more externalizing and internalizing problems might have higher level of parenting stress, lower levels of parental efficacy and less effective parenting discipline [41] , the relationship of parenting and children's well-being is probably bidirectional over time.
Our findings lend credence to family-based intervention for caregivers and children affected by HIV/AIDS in resource-limited settings. Despite the advocacy for family-centered approaches for families affected by HIV/ AIDS [42] , little has been done beyond small-scale programs [3] . HIV/AIDS has an effect not only on people living with HIV/AIDS, but also their family members. Families are the most immediate context and the first to respond to children affected by HIV/AIDS [3] . A supportive and trusting relationship within the family can benefit each family member, including both parents and their children. For those orphaned children, a caring and supportive caregiver is essential to their healthy development. However, under social and individual stresses associated with HIV infection, families may not able to meet children's needs and can become dysfunctional and potentially damaging [8] . A family-based intervention that integrates cognitive, emotional and behavioral components of parenting seems promising to promote resilience of HIV-affected families. Strengthening family functioning would enable parents to display the knowledge and skills necessary for effective interactions with their children, as well as the development of essential parenting roles. The key issue of implementing parenting training in resource poor setting is how to identify those successful components of parenting programs and implement them in a culturally appropriate way [2] . Flexibility and feasibility should be considered in the very beginning of parenting intervention design for caregivers and children affected by HIV/AIDS. The study also subjects to several limitations. First, HIV testing was not performed in the current study. The accuracy in caregivers' self-reports might bias the results. Second, the current cross-sectional design cannot rule out the possibility that children's internalizing problems may elicit the parenting stress, reduce parenting competence and parental responsiveness. Future research could benefit from longitudinal studies investigating the reciprocal relationships among caregiver's distress, children's well-being and the three components of parenting. Third, although the scales evaluating caregiver's and children's well-being had been previously used in this population, no clinical cut-off scores have been validated among the population, thus we cannot screen out children or caregivers in clinical range of internalizing problems. Finally, our findings show that the HIV status of caregivers was inconsistently correlated with the study variables. It may suggest that caregivers' HIV status might not be the best predictor in caregivers' function and children's well-being. More proximal variables such as the health status, illness progression deserve further investigation.
Nevertheless, the current study is among the first efforts to examine the role of parenting in explaining the impact of caregiver distress on children's well-being among families affected by HIV/AIDS in resource poor settings, particularly in an Asian cultural context. Our findings also make advances in understanding the interplay of various components of parenting in linking caregiver distress to children's well-being, thus contribute the broad literature of parenting. The demonstrated interplay among cognitive, emotional and behavioral components of parenting lends support of familybased interventions for children affected by HIV/AIDS. The findings provide the specific facets of parenting that can be incorporated in an intervention for families affected by HIV/ AIDS. Future studies may further explore other family-based risk and protective factors among this disadvantaged child group. The potential variables to be studied include household financial stability, household burden, caregivers' health status, and the family dynamic.
